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蛋白有两个结构域，分别是 RNA 结合区（RBD）和效应区（ED）。 
本课题主要通过分子克隆技术，将流感病毒 Influenza virus A/Porto Rico/8/34
（H1N1）亚型的 NS1 的 RBD、NS1-S42E 全长基因序列分别克隆到 pET-32a 和
pET-28a 原核表达载体上；通过原核-大肠杆菌表达系统得到大量的可溶蛋白，采
用亲和层析、分子筛等手段纯化得到目的蛋白；接着运用悬滴气相扩散法筛选蛋
白晶体；对蛋白晶体进行 X 射线衍射； 后收集数据，解析结构。 
终，我们得到了分辨率分别为 1.66 Å 的 NS1-RBD 和 2.98Å 的 NS1-S42E
蛋白结构，结构的测定为基于 NS1 抗流感药物的筛选打下了基础，同时为 NS1
分子机制的阐明提供了结构基础。 
 

















Influenza is a serious disease worldwide, which not only seriously affect the 
economic and social development, but also pose a serious threat to people's health.  
The high variability and lethal human infections have raised significant global health 
concerns.  Therefore, the screening of anti-influenza drugs is becoming more and 
more important. 
NS1 protein is a non-structural protein in influenza A virus with two domains 
which are RNA binding domain (RBD) and effector domain (ED), which plays an 
important role in the antagonism to the antivirus effect in the host cells.  On the one 
hand, NS1 protein regulates the body's antiviral response by inhibiting protein 
synthesis of the host , regulating apoptosis and antagonizing interferon production.  
On the other hand, NS1 protein enhances the ability of the virus to resist the host 
antiviral response by facilitating the translation of viral mRNA.  
In this thesis, we cloned the gene of NS1-RBD and NS1-S42E( from influenza 
virus A/Porto Rico/8/34(H1N1)) respectively into expression vectors pET-32a and 
pET-28a for the production of soluble protein in E.coli prokaryotic expression system. 
After affinity chromatography and gel filtration,we got pure protein and used vapour 
diffusion method for target protein crystallization.  After the X-ray diffraction 
experiments, the crystal structures of NS1-RBD and NS1-S42E were solved to 1.66Å 
and 2.98Å resolution respectively.  This structure determination lays the foundation 
for subsequent screening of small molecule inhibitors, and as well as enrich the 
structural data for the clarification of NS1 molecular mechanisms. 


























的猪流感（Swine influenza, SI），被称为新型甲型H1N1流感病毒（novel 
















甲型流感病毒（Influenza A virus），即 A 型流感病毒； 
乙型流感病毒（Influenza B virus），即 B 型流感病毒； 

















甲型流感病毒又分为多个亚型，HA 被分为 16 个亚型（H1-H16），NA 分为了 9








引自[Krug RM, Aramini JM. Trends Pharmacol Sci, 2009,30(6): 269-277] 
图1-1. A型流感病毒的形态与结构 









































表1-1 A/ Tiger /HarBin /01 /2012 (H5N1) 禽流感病毒的基因组与编码蛋白  



















































































































































（Note: From http://en.wikipedia.org/wiki/File:Antigenic Shift_HiRes.png 
Rights Reserved. U.S. Federal Government.） 
 
图1-2 抗原转移的三种途径 
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